Automated column-switching high-performance liquid chromatography system for quantifying N-methyl-D- and -L-aspartate.
The occurrence and biological significance of the D-amino acids, N-methyl-D-aspartate (NMDA) and N-methyl-L-aspartate (NMLA), have been recently studied in a variety of living organisms. In this study, we established a highly sensitive and reliable fluorometric HPLC system for determining levels of N-methyl-aspartate (NMA). The system comprises fluorescent derivatization of NMA with 4-fluoro-7-nitro-2,1,3-benzoxadiazole (NBD-F) and two chromatographic steps: one that separates NMA from other primary amino acids in reverse-phase mode and another that enantioseparates NMDA and NMLA in a normal-phase mode. These two steps are linked by an automated column-switching system. A simple pretreatment step with o-phthalaldehyde to remove primary amino acids that can interfere with sensitivity is also described. The detection limit for NMDA is as low as 5fmol and the correlation between peak heights and concentrations between 5fmol and 1pmol is satisfactory (r=0.999). Following sample preparation and separation using the column-switching HPLC system, more than 80% of NMDA was recovered from rat liver homogenates spiked with NMDA. This method was employed to determine the levels of NMDA in tissues from bivalves and the results obtained were consistent with the values reported previously.